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abstract We present a derivation of the Casimir force between lossy mirrors characterized by arbitrary
frequency dependent reflection amplitudes. We consider the ideal Casimir geometry with two parallel plane
mirrors and the limit of zero temperature. We develop a quantum theory of lossy optical networks allowing
to deal with mirrors and cavities. The additional fluctuations accompanying dissipation are deduced from
expressions of the optical theorem adapted to quantum network theory. We give a general proof of a theorem
which relates the spectral density inside the cavity to the reflection amplitudes seen by the intracavity elds.
This spectral density determines the radiation pressure exerted by vacuum fluctuations upon the mirrors
and, therefore, the Casimir force. The force is rst obtained as an integral over the whole axis of real
frequencies, including the contribution of evanescent waves besides that of ordinary waves. Then, the force
is expressed as an integral over imaginary frequencies. The demonstration relies on causality, unitarity
and high-frequency transparency properties obeyed by any optical mirror and on stability of the compound
cavity-vacuum system. We nally derive general constraints for the Casimir force which forbid to taylor the
force at will by playing with specially designed mirrors.
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